The experiment was conducted in 2011-2012. It included an analysis of the spontaneous flora of 7 cemeteries: 3 cemeteries located in the centre of Lublin (Lipowa Street, Unicka Street, and Kalina Street), 1 on the outskirts of the city (Majdanek), 1 located in a small town (Łęczna), 2 sites are rural cemeteries (Łuszczów, Ostrówek). An inventory was made of spontaneous vascular flora present at the investigated sites. The plants were described in respect of their affiliation to geographical-historical groups, life forms as well as the presence of honey species (polleniferous and nectariferous) and protected species. Within the area of these 7 necropolises, the presence of 382 taxa was found. The number of taxa observed at the individual sites varied between 124 and 274 in the metropolitan zone, 146 in the urban zone, and between 110 and 146 in the rural areas.
INTRODUCTION
Cemeteries are considered to be green areas and cult sites that are cared for and protected (S i e w n i a k and M i t k o w s k a , 1998). The older ones often constitute a form of "islands" of greenery within urban and suburban development. They can present designed distribution of sites and plantings or, more often, freely growing vegetation. For many years, in Polish cemeteries there have been an increasing number of completely enclosed tombs, a new form of burial, not in earth graves, but in previously prepared brick tombs, due to which there is less space for plants. The function of burial sites dictates a specific distribution of space available for plants. Usually one can observe cut flowers in the form of wreaths, bouquets, compositions, less often vegetation planted next to the graves. Among planted plants, one can observe short forms of coniferous shrubs and individual perennial herbaceous plants.
In cities, the task of maintaining the vegetation between the sites (cleaning, mowing the lawns along the alleys, cutting trees) falls to the cemetery management. The spaces on and directly around the graves are maintained by the families of the deceased. At the same time, the specific manner of use provides diasporas of cultivated plants and synthropic species from outside the cemeteries. They are also transported with herbaceous material and seedlings as well as during construction and repair works (G a l e r a et al. 1983) . Therefore, in the vicinity of graves and on neglected sites one can observe greatly varied vegetation. Studies include currently used cemeteries as well as unused cemeteries (C z a r n a , The goal of this work was to make an inventory of spontaneous flora of the cemeteries in Lublin and selected cemeteries of the Lublin region and to compare the flora in different anthropopression zones, in metropolitan, urban and rural cemeteries. There was also an attempt to ascertain the role of cemeteries as forage for insects (nectariferous and polleniferous plants) as well as the presence of protected species.
MATERIALS AND METHODS
The frequency of occurrence of spontaneous plants in cemeteries was analysed at four sites located in Lublin. Municipal and parish cemeteries (Roman--Catholic, Orthodox, or those belonging to the Evangelical Church) were included. Three of the analysed cemeteries are located in populated areas (city centre, housing estates). One (Majdanek cemetery) is located on the outskirts of the city, in the vicinity of crop fields and barren land. Another site is situated approximately 30 km from Lublin, in the centre of Łęczna. The two remaining sites (the cemeteries in Łuszczów and Ostrówek) are located in rural areas (Table 1) .
The individual sites differ in size, which varies between 0.8 and 25 ha, the time they were established, the character of the complexes, the presence of dendroflora. The oldest of these sites is the multi-denominational cemetery on Lipowa Street; it has many trees, is under the care of a conservator, and has no space left for new graves. Groups of trees, although less numerous, are present in the older sections of the remaining cemeteries. Two of these cemeteries: Majdanek and Łęczna, can be divided into older sections and newer sections with almost no trees, and the level of insolation is high. A floristic study was conducted during 2 growing seasons in 2011-2012. Spontaneously occurring plants were included. In the case of cultivated plants, only specimens that were without doubt the effect of spontaneous renewal were taken into consideration.
A floristic analysis of the metropolitan, urban, and rural cemeteries was conducted. The qualitative composition of the flora was analysed. Using the studies by J a c k o w i a k (1990), Z a r z y c k i et al. (2002) , and R u t k o w s k i (2007), we were able to determine the persistence, life forms according to Raunkiaer, and affiliation to geographical-historical groups for each of the species. The nomenclature for the taxa was taken from M i r e k et al. 
RESULTS

Floristic abundance
Within the area of these 7 necropolises, 382 taxa were found. The number of taxa recorded at the individual sites varied between 124 and 274 in the metropolitan zone, 146 in the urban zone, and between 110 and 146 in rural areas. The area richest in terms of flora was Majdanek where 274 species were found. The least rich in terms of species diversity is the cemetery in Łusz-czów, which has the smallest surface area (Table 2) . In these cemeteries, one can observe a high percentage of plants spontaneously occuring near the fences, on neglected graves and between them as well as on the paths. The following are among the reasons for this high level of species diversity: duration of use, size, habitat diversity, and surroundings.
The Majdanek cemetery is the youngest and largest site which is located on the outskirts of the city among crop fields and barren land. It is dominated by insolated habitats; however, at the edge of the older section, where now there are groups of spruce and birch trees, one can observe shading. In this section, 16 species originating from forest communities were found. In the north-western section, where the sector of municipial burials with earth graves is situated, one can observe significant variation in meadow and lawn vegetation, which covers earth graves and the spaces between stone tombstones. The youngest section of the cenetery, yet not fenced in and neighbouring with crop fields, is rich in species originating from segetal communities which, in terms of phytosociology, belong to the Stellarietea mediae class.
The remaining urban cemeteries -Lipowa, Unicka, Kalina -are far smaller (3-16.6 ha) and they differ in terms of time of establishment and number of species (124-176). All of them are situated in the city centre and are surrounded by development. So is the cmetery in Łęczna, which is similar in size to the one in Ostrówek. They present the same number of species; however, they differ in terms of the date of establishment and the surroundings. The smallest cemetery, in the village of Łuszczów, is one of the oldest cemeteries (1859), situated among crop fields, but also the least varied in terms of species (110). 
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The percentage of life forms
The percentage of species belonging to different life forms is similar for all of the cemeteries analysed ( Table 2 ). The highest percentage of hemicryptophytes was observed in Ostrówek (50.7 %), while the lowest one in the Kalina cemetery (40.3%). In the case of therophytes, the highest level of species diversity was observed in the urban cemetery on Unicka Street (32.6%), while the lowest -in Ostrówek. The average percentage of geophytes in the flora of the analysed cemeteries was 12.1%; it was the highest in Łuszczów (16.4%) and the lowest in Majdanek (8.4%). There was a low percentage of chamaephytes (from 5.1% to 4.4%), nanophanerophytes (6.2% to 2.7%), and megaphanerophytes (9.6%-1.8%). In the case of the last two forms, in terms of percentage, the cemetery on Lipowa Street differed from the others and was characterised by the highest level of deliberately introduced diversity of the forest stand. The origin of plants observed in the cemeteries Among the spontaneously occuring plants, the cemeteries in question are dominated by apophytes, the percentage of which varies between 52.3% in Lublin on Lipowa and Unicka Streets to 44.5% in Ostrówek (Table 3) . Apophytes originate from forest, lawn, and meadow habitats. In shaded locations in the cemeteries, one can observe: Mycelis muralis, Lapsana communis, Aegopodium podagraria, which originate in forests. Due to a high level of insolation as well as large amounts of sand used for construction work and water shortages in all the cemeteries, except the one in Lipowa Street, well-represented are groups of species of psammophilic vegetation: Floristic diversity in terms of the degree of anthropopression The analysis of species composition of the cemeteries in question allows us to confirm the presence of 33 recurring species: Achillea millefolium, Aegopodium podagraria, Artemisia vulgaris, Ballota nigra, Capsella bursa-pastoris, Chamomilla suaveolens, Chelidonium majus, Chenopodium album, Convallaria majalis, Convolvulus arvensis, Conyza canadensis, Elymus repens, Erigeron annuus, Fallopia convolvulus, Festuca ovina, F. rubra, Galinsoga parviflora, Geranium pusillum, Hemerocallis fulva, Impatiens parviflora, Lolium perenne, Melandrium album, Plantago lanceolata, Plantago major, Polygonum aviculare, Rudbeckia hirta, Saponaria officinalis, Syringa vulgaris, Tanacetum vulgare, Taraxacum officinale, Trifolium repens, Vicia cracca. In the urban cemeteries in Lublin, where 340 species were found, 36 were present at all the sites: Acer pseudoplatanus, Arctium sp., Calamagrostis epigejos, Campanula trachelium, Carex hirta, Cosmos bipinnatus, Descurainia sophia, Dianthus barbatus, Epilobium hirsutum, Erisimum cheiranthoides, Erodium cicutarium, Euphorbia peplus, Geranium pratensis, Geum urbanum, Lactuca serriola, Lamium album, Lapsana communis, Linaria vulgaris, Lysimachia punctata, Oenothera biennis, Oxalis corniculatum, O. dillenii, Poa annua, P. nemoralis The percentage of honey species (polleniferous and nectariferous) and protected species Cemeteries, often called the gardens of memory, surrounded by urban and suburban development, have been for ages "islands" of green. However, falling trees, which are potentially dangerous, produce waste and may damage tombstones; the lack of deliberate plantings, the presence of large impenetrable areas (cobblestones enclosing the tombs) are also the reasons why cemeteries are losing their high rank as green areas (S o b c z a k et al. 2004). Nevertheless, the analysis of the level of diversity of spontaneously occuring plants showed quite significant species diversification. The majority of them, 299 species, are invaluable to insects (polleniferous andnectariferous) ( Table 2 ). The presence of spontaneous plants in cemeteries contributes to the food base for animals. What is interesting is the fact that all of the recorded species are equally visited by insects. The following are among the species that are visited most frequently: Ballota nigra, Bunias orientalis, Campanula sp., Centaurea sp., Lamium album, Tilia cordata. There are also 11 protected species among the species observed in the cemeteries.
DISCUSSION
Cemeteries, as burial grounds, preform funeral, cultural, and aesthetic functions, and due to a high percentage of sown and planted species, they increase floristic diversity. They are considered invaluable green areas which are included in "The Municipal Natural System" (S z u l c z e w s k a and K a f t a n , 1996). They can play the role of a repository for indigenous species, which was confirmed by the research conducted in the cemeteries of Jarocin (C z a r n a , 2004) and Warsaw (G a l e r a et al. 1993) .
A comparison of the percentage of species found in the cemeteries in large cities of Poznań (C z a r n a et al. 2011) and Lublin allows the conclusion that the number of species is similar. In the cemeteries of Poznań, 395 species were found, while in Lublin -340. However, the cemeteries investigated in Poznań are small sites (0.25-8 ha), situated in the city centre and established at the beginning of the 20 th century. Therefore, they differ significantly from those in Lublin. Despite the differences, the analysed cemeteries are dominated by persistent forms: hemicryptophytes, chamaephytes, nanophanerophytes, and megaphanerophytes, although their percentage in the cemeteries of Lublin is higher; in Poznań it varies between 32.2 and 41.7 %, whereas in Lublin between 46.7 and 52.3%. In the case of cemeteries, apart from the advantages due to the abundance of spontaneous species, there is also a danger of spread of invasive species such as: Solidago canadensis, Reynoutria japonica, Erigeron annuus, and Conyza canadensis, which was described in the papers by C z a r n a (2004) and G a l e r a (2011). It is also influenced by the introduction of new species due to planting and sowing of ornamental species, transfering new diasporas with nursery material and potted plants (G a l e r a et al. 1993), maintenance of the surroundings of the graves as well as works associated with the construction and maintenance of tombstones.
CONCLUSIONS
In the seven analysed necropolises of Lublin and its vicinity, a total number of 382 species was found; the highest number, 276, was found in the largest and youngest cemetery in Majdanek situated on the outskirts of Lublin. The smallest number was found in the smallest cemetery in the village of Łuszczów, 110 species. In all of the cemeteries, herbaceous perennial species -hemicryptophytes (44.6%) -were the dominant plants. The highest percentage (49.7%) was that of apophytes originating in forest, lawn, and meadow habitats. Their presence was dependent on insolation conditions, number of groups of trees, time of establishment, and diversity of graves (earth graves, stone tombstones). In the older forested cemeteries (Lipowa, Kalina), the dominant species are those originating in forest communities. In insolated locations, the dominant plants were lawn species. All of the cemeteries presented an abundance of antropophytes and most of them were dominated by archeophytes, the percentage of which was approximately 20%; only in the case of the oldest cemetery on Lipowa Street this percentage was smaller and it was 13.1%.
Despite the similar proportions in the presence of species belonging to different life forms as well as the geographical-historical origin of plants, the individual cemeteries differ significantly in terms of species composition. In the analysed cemeteries, only 33 species are shared by urban and rural complexes. Out of 340 species found in the urban cemeteries, only 36 are shared by four of the sites. In the case of the rural cemeteries, out of 196 species, 34 were found in three of the sites investigated.
All of the analysed cemeteries present an abundance of honey plants which constitute 78% of all species recorded. This shows that these sites can be considered invaluable for animals and contribute to increased biological diversity.
